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INTRODUCTION
The objective of breast reconstructive surgery is to re-
store the shape of the breast and thereby restore the aes-
thetic appearance for improving self-image of the patient. 
Aesthetic outcome is therefore a primary outcome measure 
of breast reconstructive surgery. Valid and reliable tools to 
assess aesthetic outcomes after plastic reconstructive  surgery 
are scarce. Several studies report aesthetic outcomes, in 
the form of an assessment by the patient, by the surgeon, 
or by an independent professional.1–12 Some authors use 
questionnaires, whereas others use photographs to assess 
aesthetic outcomes. However, measures for the assessment 
of aesthetic outcomes of breast reconstruction vary widely 
between studies and are often ill defined. To enable com-
parison between outcomes, for instance between individual 
surgeons or between different surgical techniques, it is im-
portant to have a valid and reliable scoring system.
Although satisfaction with aesthetic outcome in itself 
is a subjective parameter, a standardized scoring tool can 
be useful to objectify the rating of aesthetic outcomes. To 
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Background: Valid tools to assess aesthetic outcomes after breast reconstructive 
surgery are scarce. Previously a professional aesthetic assessment scale was intro-
duced, the Aesthetic Items Scale (AIS). We aim to determine if this method is 
a valid and reliable tool to assess aesthetic outcome after breast reconstructive 
surgery.
Methods: The study population was consenting women who underwent prophy-
lactic mastectomy with subsequent implant-based breast reconstruction. The aes-
thetic outcome with regard to breast volume, shape, symmetry, scars, and nipple 
areola complex was rated on a 5-point scale using standardized photographs to 
give a summed total score. Photographs were evaluated by the patient, 5 plastic 
surgeons, and 3 mammography nurses. An overall rating of aesthetic outcome on 
a 1–10 scale was given separately. We determined the intraclass correlation coef-
ficient and assessed interobserver agreement. To assess validity, we calculated the 
correlation between total score and overall rating of aesthetic outcome.
Results: Interobserver reliability was highest between plastic surgeons for the subi-
tem and overall scores and ranged between 0.56 and 0.82. The summed score of the 
AIS correlates strongly with the overall rating in professionals but not in patients.
Conclusions: The AIS is a valid and reliable method for evaluating aesthetic out-
come of breast reconstruction by plastic surgeons. The results indicate that patients 
judge aesthetic outcome differently, taking into account factors that are not repre-
sented in the AIS. Professionals can use this method to evaluate surgical results, but 
other measurements are needed to map satisfaction of the patient with her breasts. 
(Plast Reconstr Surg Glob Open 2017;5:e1254; doi: 10.1097/GOX.0000000000001254; 
Published online 1 March 2017.)
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our knowledge, no formally validated and reliable scor-
ing method to assess aesthetic outcome of breast recon-
struction surgery exists today. Visser et al.13 introduced 
a method for scoring aesthetic outcome after breast re-
construction with the use of 5 standardized photographs, 
which are then rated using a 5-point Likert scale with re-
spect to volume, shape, symmetry, scars, and nipple areola 
complex.
The aim of this study is to determine if this method, 
which we have named the Aesthetic Items Scale (AIS), is 
a valid and reliable tool to assess aesthetic outcome after 
breast reconstructive surgery.
METHODS
Subjects
Women with a proven high risk of breast cancer who 
underwent either a bilateral or a contralateral prophy-
lactic mastectomy with subsequent implant-based breast 
reconstruction in the VU University Medical Center in 
Amsterdam, between January 1999 and February 2012, 
were eligible for the study. The breast reconstruction sur-
gery was either a direct-to-implant procedure or a 2-stage 
tissue expander/implant procedure. Fifty women gave 
informed consent to have photographs taken for aes-
thetic evaluation. This population was used to assess the 
AIS. The Medical Ethical Committee at the VU University 
Medical Center approved the study.
AIS for Evaluating Aesthetic Outcome after Breast 
Reconstruction
The methodology of the AIS was introduced and de-
scribed previously by Visser et al.13 For this measurement, 
5 standardized photographs of the breast area are made 
using a wide-angled digital camera. The photographs are 
taken of the breast region between shoulder level and 
the level of the umbilicus. Patients are instructed to place 
their hands on their buttocks and are placed in front of 
a uniform background. The photographs are taken from 
5 angles: a frontal view, from each lateral side, and at an 
angle of 45 degrees between frontal and lateral view at 
each side. The 5 photographs are combined in an over-
view sheet and presented on a screen for assessment. The 
breasts are evaluated with respect to volume, shape, sym-
metry, scars, and nipple areola complex. For each of these 
items a 5-point Likert scale is used for scoring. This scale 
ranges from “very dissatisfied,” “dissatisfied,” “neutral,” 
“satisfied,” to “very satisfied.”
We labeled the summed score of the 5 items as the To-
tal Aesthetic Score (TAS).
Reliability and Agreement
Patients assessed the images of their own breasts directly 
after the photographs were taken. To examine reliability of 
the AIS, a panel of 5 plastic surgeons specialized in breast 
reconstruction and a panel of 3 mammography nurses (1 
referent radiographer of the Dutch mammography screen-
ing program and 2 radiology assistants) independently 
assessed the aesthetic outcomes. These evaluators were 
blinded for patient information and the 5 photographs 
were presented on 1 overview sheet per patient on a nor-
mal computer screen. The evaluators needed between 1 to 
2 hours to evaluate the total series of 50 patients.
Validity
In addition to the measurement by the AIS, an overall 
rating for the aesthetic appearance was given on a scale of 
1–10 for both reconstructed breasts, named the Overall 
Aesthetic Rating (OAR). Patients were asked, “consider-
ing aesthetic outcome, how would you rate your breasts on 
this scale?” By comparing the TAS with the OAR, we can 
appraise whether overall satisfaction with the aesthetic out-
come is based on the 5 items that form the AIS or whether 
other factors play a role. Furthermore, we asked patients 
to comment on what was the most important reason why 
they did not gave the highest rating to their breast(s).
Statistical Analyses
To determine interobserver reliability, we calculated 
intraclass correlation coefficients (ICCs) using a two-way 
random model. The ICC is used to assess the conformity 
of measurements made by multiple observers measuring 
the same quantity. We consider ICC values < 0.5 to indicate 
low agreement, values from 0.5 to 0.65 moderate agree-
ment, values from 0.66 to 0.80 substantial agreement, and 
values > 0.8 high agreement. ICCs were calculated for 
each of the items of the AIS, the TAS, and the OAR. The 
ICCs were determined separately for the panel of plastic 
surgeons and for the panel of mammography nurses.
In addition, we assessed specific interobserver agree-
ment for each item. Using the R statistical programming 
language (version 3.2.1, R Foundation, Boston, Mass.), 
we compared the scores between each individual observ-
er within a panel. We then calculated the percentage of 
scores that were identical between observers [full agree-
ment (FA)] and the percentage of scores that differed 
maximally 1 category between observers (FA ± 1 category).
To assess whether plastic surgeons, mammography 
nurses, and patients evaluate aesthetic outcome similarly, 
we looked at the correlation between the average scores 
of plastic surgeons, the average scores of mammography 
nurses, and those given by the patient.
The Pearson’s correlation coefficient (ρP) was used to 
determine correlations between the TAS and the OAR. 
Correlations between the scores of the separate items of 
the tool and the overall rating were determined using 
Spearman’s correlation (ρS). We consider a value > 0.80 
as an indication of a high correlation. ICCs and correla-
tion coefficients were calculated using SPSS (version 22.0, 
SPSS Inc., Chicago, Ill.).
RESULTS
Reliability
Intraclass Correlation Coefficient
Interobserver reliability represented by the ICC was 
higher among plastic surgeons than that among mam-
mography nurses. The ICCs for plastic surgeons on 
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 separate items ranged between 0.56 for “shape” and 0.82 
for “nipple areola complex.” The ICCs for mammography 
nurses ranged between 0.37 for “volume” and 0.62 on the 
item “scars.” In the plastic surgery panel, the ICCs for the 
TAS and the OAR were 0.79 and 0.74, respectively. In the 
mammography nurses panel, these values were 0.55 and 
0.53, respectively (Table 1).
Rater Style
Plastic surgeons, mammography nurses, and patients 
score rather similar on the average score per item of the AIS 
and on the Likert scale of the AIS. We do see that the plastic 
surgeons always score a bit higher than the mammography 
nurses (with the exception of the item “nipple”; Fig. 1).
Specific Rater Agreement
Specific agreement between raters was better among 
plastic surgeons than that among mammography nurses 
on the items of the AIS. FA ranged from 44% to 56% in 
plastic surgeons and from 30% to 39% in nurses. Agree-
ment with a difference of maximally 1 category (agree-
ment ± 1 category) ranged from 88% to 93% in surgeons 
and 74% to 92% in nurses (Table 2).
Validity
Correlation between TAS and OAR
The correlation between TAS and OAR was high for 
plastic surgeons and mammography nurses, both indi-
vidually and for the average of the panels. Pearson’s cor-
relations (ρP) ranged from 0.81 to 0.95. In patients, the 
TAS and the OAR were correlated less strongly (ρP = 0.69; 
Table 3).
Agreement between Rating by Professionals and Patients
Agreement between the rating of the patient and the 
rating by professionals was assessed using the ICC. The 
agreement between plastic surgeons and patient was gen-
erally higher than that between mammography nurses 
and patient. Intraclass correlation between the average 
rating of plastic surgeons and the patient was 0.6 for both 
the TAS [95% confidence interval (CI), 0.35–0.76] and 
the OAR (95% CI, 0.38–0.76). A total overview is given in 
Table 4.
Correlation between AIS (per Item) and OAR
In plastic surgeons, volume, shape, and symmetry cor-
related strongly with the overall rating (ρS = 0.73, ρS = 0.86, 
and ρS = 0.80, respectively). The association between the 
items scars and nipple areola complex and the overall rat-
ing given by the plastic surgeons is less strong (ρS = 0.61 
and ρS = 0.58, respectively). For the mammography nurses, 
we found strong associations between volume and shape 
and the overall rating (ρS = 0.73, ρS = 0.87), whereas sym-
metry, scars, and nipple areola complex correlated moder-
ately or low with the overall rating (ρS = 0.68, ρS = 0.58, and 
ρS = 0.53, respectively). In patients, shape and symmetry 
correlated moderately with the overall rating (ρS = 0.63 
and ρS = 0.66), whereas the correlation between volume, 
scars, and nipple areola and the overall rating was low (ρS 
= 0.35, ρS = 0.47, and ρS = 0.46, respectively; Table 5). In 
all individual plastic surgeons and mammography nurses, 
Table 1. Interobserver Reliability of AIS (n = 50)
 ICC* 95% CI
Volume (5-point Likert scale)   
  PS (n = 5) 0.61 (0.49–0.73)
  MN (n = 3) 0.37 (0.13–0.58)
Shape (5-point Likert scale)   
  PS (n = 5) 0.56 (0.44–0.69)
  MN (n = 3) 0.46 (0.22–0.66)
Symmetry (5-point Likert scale)   
  PS (n = 5) 0.64 (0.52–0.75)
  MN (n = 3) 0.41 (0.23–0.58)
Scars (5-point Likert scale)   
  PS (n = 5) 0.62 (0.49–0.73)
  MN (n = 3) 0.62 (0.43–0.76)
Nipple (5-point Likert scale)   
  PS (n = 5) 0.82 (0.74–0.88)
  MN (n = 3) 0.55 (0.39–0.70)
TAS   
  PS (n = 5) 0.80 (0.63–0.82)
  MN (n = 3) 0.55 (0.29–0.71)
OAR (score 1–10)   
  PS (n = 3) 0.74 (0.64–0.82)
  MN (n = 5) 0.53 (0.29–0.71)
*We consider ICC values < 0.5 to indicate low agreement, values from 0.5 to 
0.65 moderate agreement, values from 0.66 to 0.80 substantial agreement 
(bold), and values > 0.8 high agreement.
MN, mammography nurses; PS, plastic surgeons.
Fig. 1. average scoring per item of aiS.
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shape was associated most strongly with the overall rating, 
with ρS ranging from 0.71 to 0.89. Symmetry was strongly 
associated with the overall rating in 2 plastic surgeons and 
1 mammography nurse (ρS = 0.77, ρS = 0.70, ρS = 0.74), 
and in 2 mammography nurses, volume and overall rating 
were strongly related (ρS = 0.79, ρS = 0.77; Table 6).
Why Patients Did Not Rate Their Breast(s) with a 10 on the OAR
Twenty-nine patients expressed the main reason why 
they did not rate their breast with a maximum score of 10. 
Fifteen patients stated that their opinion was influenced 
by dissatisfaction with the sensation of the nipple. Of these 
women, 9 patients were awaiting further modifications on 
their nipples (eg, tattooing), 4 patients were dissatisfied 
with the location of the nipples, and 2 patients were dissat-
isfied with the size of the nipples. Five patients mentioned 
that irregularities of the reconstructed breast affected 
their opinion. Six patients stated that their rating was 
influenced by the differences in shape and size between 
the left and right breast. Although we specifically asked 
patients to rate their breasts based on the photographs, 
and to address additional items that may be evaluated 
from photographs, 6 patients stated that rigidity affected 
their rating of the aesthetic outcome, 5 patients said that 
the shape of the breasts were affected by movement, and 
several patients took pain, hypersensitivity, and numbness 
into consideration when evaluating aesthetic outcome. 
Nipple location and the need for corrections to the nipple 
were each mentioned by 2 surgeons as factors that should 
be taken into consideration when evaluating aesthetic 
outcome. Three plastic surgeons suggested that the sat-
isfaction with the inframammary fold should be noted. 
Two plastic surgeons felt that some photographs could 
not be evaluated properly due to poor quality. One plas-
tic surgeon and 1 mammography nurse commented on 
the décolleté, the position of the implant, and difference 
between the left and right breast, due to use of different 
operation techniques (Table 7; see figure, Suppplemental 
Digital Content 1, http://links.lww.com/PRSGO/A392).
DISCUSSION
Because aesthetic outcome is a subjective measure, 
it has proven difficult to objectify the outcome of breast 
reconstructive procedures. In this study, we aimed to de-
termine the reliability and validity of the AIS to assess the 
aesthetic outcome of breast reconstruction. Our results 
indicate that the AIS is a reliable tool to assess aesthetic 
outcome by experienced professionals, but it also shows 
that the concept “aesthetic outcome” differs between pro-
fessionals (plastic surgeons and mammography nurses) 
and patients.
Agreement between experienced plastic surgeons is 
higher than that between mammography nurses. Hence, 
for professional rating, it is better to use experienced plas-
tic surgeons. We compared the summed score of the AIS 
with an overall grading of aesthetic outcome (OAR). The 
Table 2. Agreement Plastic Surgeons (PSs) and 
Mammography Nurses (MNs)
 FA (%) FA ± 1 category (%)
 PS MN PS MN
Volume 51.6 30.0 91.8 74.0 
Shape 45.6 36.7 87.8 82.0 
Symmetry 44.2 32.2 92.7 77.3 
Scars 47.8 38.7 91.2 92.0 
Nipple 55.6 32.0 93.0 80.7 
FA, Full Agreement; MN, mammography nurses; PS, plastic surgeons.
Table 3. Pearson’s Correlation (2-tailed) Between the TAS 
and the OAR
 ρ P
Patient (n = 46) 0.69  
PS average (n = 50) 0.95 <0.01
PS 1 0.91 <0.01
PS 2 0.89 <0.01
PS 3 0.92 <0.01
PS 4 0.90 <0.01
PS 5 0.81 <0.01
MN average (n = 50) 0.92 <0.01
MN 1 0.92 <0.01
MN 2 0.86 <0.01
MN 3 0.85 <0.01
FA, Full Agreement; MN, mammography nurses; PS, plastic surgeons.
Table 4. Agreement of AIS Patient Versus Observer (n = 46)
 ICC 95% CI
TAS (5–25)   
   Patient vs PS* average (n 
= 5)
0.60 0.35–0.76
   Patient vs PS 1 0.52 0.18–0.73
   Patient vs PS 2 0.57 0.32–0.74
   Patient vs PS 3 0.61 0.41–0.76
   Patient vs PS 4 0.56 0.33–0.72
   Patient vs PS 5 0.54 0.27–0.72
   Patient vs MN average (n = 3) 0.56 0.34–0.72
   Patient vs MN 1 0.51 0.26–0.70
   Patient vs MN 2 0.42 0.16–0.62
   Patient vs MN 3 0.49 0.22–0.68
OAR (1–10)   
   Patient vs P* average (n = 5) 0.60 0.38–0.76
   Patient vs PS 1 0.65 0.44–0.79
   Patient vs PS 2 0.50 0.24–0.69
   Patient vs PS 3 0.47 0.21–0.66
   Patient vs PS 4 0.44 0.17–0.64
   Patient vs PS 5 0.66 0.46–0.80
   Patient vs MN average (n = 3) 0.55 0.31–0.72
   Patient vs MN 1 0.49 0.24–0.68
   Patient vs MN 2 0.41 0.10–0.63
   Patient vs MN 3 0.50 0.24–0.69
AIS, Aesthetic Item Scale; MN, mammography nurses; PS, plastic surgeons.
Table 5. Correlation Between AIS (per Item) and OAR 
(Spearman’s Correlation, Sign. 2-tailed)
 Patient
PS*  
average
MN*  
average
Volume vs OAR 0.35* 0.73 0.73
Shape vs OAR 0.63 0.86 0.87
Symmetry vs OAR 0.66 0.80 0.68
Scars vs OAR 0.47 0.61 0.58
Nipple vs OAR 0.46 0.58 0.53
AIS, Aesthetic Item Scale; OAR, Overall Aesthetic Rating; MN, mammography 
nurses; PS, plastic surgeons.
All correlations are significant with P ≤ 0.001 except one (*), where P < 0.05.
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reliability of both measures is similar in plastic surgeons 
and both scores are highly correlated. Hence, it seems that 
the AIS represents the same concept as “overall aesthetic 
outcome” in plastic surgeons. Shape, volume, and symme-
try seem to be the most important items determining aes-
thetic outcome. However, agreement on these individual 
items is only moderate (ICC, 0.56–0.64). Agreement on 
“nipple” is high (ICC, 0.81) but is not strongly related to 
overall aesthetic outcome. It is often the case that a to-
tal score is better than the scoring of separate items. Be-
cause reliability of individual items (except nipple) is only 
moderate, one could argue that giving one overall score is 
preferable. Subcategorizing in subitems could give a false 
sense of “detailed accuracy” of the measurement. Nipple 
areola complex could be assessed separately, as this item is 
not strongly related to the OAR.
Patients assess aesthetic outcome differently than profes-
sionals. This difference is apparent from the low to moderate 
ICC scores between the ratings of patients and professionals.
In patients, the TAS does not correlate highly with the 
OAR. Only shape and symmetry seem to be moderately re-
lated to the overall aesthetic outcome. Hence, in patients, 
the AIS does not represent the concept of “overall aesthet-
ic outcome” very well. The additional remarks suggest that 
other factors play a role in the patients’ satisfaction with 
the aesthetic outcome.
We chose to look at interobserver reliability only be-
cause we think that an aesthetic outcome measure is es-
pecially relevant to compare outcomes between different 
cohorts of patients and between different studies. Intrao-
bserver reliability will become relevant if the AIS is also 
used as a follow-up tool in time.
Table 6. Correlation Between AIS (per Item) and OAR for Plastic Surgeons and Mammography Nurses (Spearman’s 
Correlation, Sign. 2-tailed)
 PS* 1 PS* 2  PS* 3  PS* 4  PS* 5
 MN* 
1
MN* 
2
MN* 
3
Volume vs OAR 0.59  0.61  0.55 0.64 0.54  0.79 0.77 0.46
Shape vs OAR 0.72 0.90 0.76  0.73 0.75  0.86 0.75 0.71
Symmetry vs OAR 0.77 0.70 0.65  0.67 0.46 0.74 0.46 0.67
Scars vs OAR 0.53 0.48  0.48  0.66 0.47 0.46 0.47 0.58
Nipple vs OAR 0.44 0.45  0.62  0.58 0.38* 0.52 0.53 0.52
AIS, Aesthetic Item Scale; OAR, Overall Aesthetic Rating; MN, mammography nurses; PS, plastic surgeons.
All correlations are significant with P ≤ 0.001 except one (*), where P < 0.05.
Table 7. Extra Items of Concern When Evaluating Aesthetic Outcome
 Comment Suggested (n)
Patients*
Hardness (capsular contraction) 6
Different shape when in motion 5
Difference between left and right breast due to use of different operation techniques or 
 complications
6
Position of breasts 5
Lateral view scored differently than frontal view 2
Different assessment when reconstruction is compared with patient’s natural breast 2
Ridges 5
Indention in breast 2
Décolleté 3
Extra filling of bra needed on one side 1
Unsmooth transition under the armpits 2
“Dog-ears” from scars 1
Color of skin 4
Extra modifications (eg, tattooing) of nipple needed 9
Location of nipple 4
Size of nipples 2
Mastectomy due to complication should be excluded 1
Plastic surgeons Total volume vs space in skin cuff 1
Location of nipple 2
Extra modifications (eg, tattooing) of nipple needed 2
A certain correction could greatly improve outcome 1
Mastectomy due to complication should be excluded 1
Difference between left and right breast due to use of different operation techniques or complica-
tions
1
Bad photography 2
Position implant 1
Inframammary fold 3
Décolleté 1
Symmastia 1
Capsular contraction 1
Mammography nurses Décolleté 1
Position of implant 1
Difference between left and right breast due to use of different operation techniques or complica-
tions
1
*Several patients also take pain, hypersensitivity, and numbness into account.
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When evaluating aesthetic outcome of breast recon-
structions, the use of static photograph is still a preferred 
method, due to its simplicity and low costs. Use of real-time 
digital video has been proposed,2 but a lower interobserv-
er reliability was found when evaluating aesthetic outcome 
of breast reconstructions compared with this study. How-
ever, the authors reported a better rater agreement when 
using video footage compared with photographs to assess 
overall aesthetics (0.55 versus 0.51) and shape (0.51 versus 
0.49). Video also showed a greater degree of correlation 
with patient self-assessment scores in comparison to pho-
tography (0.31 versus 0.28), but agreement is low in both 
cases and the difference is marginal.2 Using 3-dimensional 
imaging and even 4-dimensional breast scanning includ-
ing dynamic assessment of the breast reconstruction is up-
coming14; however, its applicability still has to be proven.
Due to the subjectivity of the AIS, it is impossible to find 
reliability oucomes comparable with results of objective pa-
rameters, but with an ICC of 0.8 for the TAS, agreement of 
the total score of the AIS can be considered as good.15 The 
surgeons judge the photos from a technical and detailed 
perspective and judge the items very precisely. They assess 
the surgical performance and surgical skills. For this rea-
son, this tool seems to be good for professionals with the 
purpose of judging surgical outcomes. The authors would 
like to stress that it is not a tool to evaluate patient satisfac-
tion, though patients seem to interpret the AIS in this way 
and are unable to distinguish the difference. Hence, there 
is also a demand for a simple tool to evaluate aesthetic out-
come in daily practice. Such a tool should serve to improve 
communication and understanding between patient and 
professional, when they speak about the aesthetic outcome.
CONCLUSIONS
We conclude that the AIS is a valid and reliable method 
for evaluating aesthetic outcome of implant-based breast 
reconstruction, when used by experienced plastic recon-
structive surgeons. Hence, this tool is suitable to compare 
aesthetic outcomes between groups of patients. However, 
the rating of professionals agreed only moderately with 
those of the patients. In patients, the AIS did not represent 
their overall rating of aesthetic outcome, suggesting that 
patients take different factors into account when evaluat-
ing aesthetic outcome. Professionals can use this method 
to evaluate their surgical results, but more questions should 
be asked to map the patient satisfaction with her breasts.
M.G. Mullender, PhD
Department of Plastic, Reconstructive and Hand Surgery
VU University Medical Center
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